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This  handbook  was  prepared  the  De|)artment  of  Kleelrical  Kntfinc'crinKt 
Florida  Institute  of  Technology  as  a participant  in  the  Post  Doctoral  Program 
at  Rome  Air  Development  Center.  The  effort  was  conducli.>d  via  KAIX'  Job 
Order  No.  9567  006  for  the  Federal  Aviation  Administration  under  Contract 
No.  DOT-FA  72  WAI-356.  The  contract  was  administered  under  the*  direction 
of  Mr.  Freds.  Sakate,  ARD  350,  FAA,  Washington,  D.C.  The  hawlbook  was 
compiled  by  Richard  M.  Cosel  from  the  series  of  individual  investigative 
reports  prepared  previously  under  this  program  by  the  participating  universities. 
Each  report  is  specifically  referenced  on  the  first  page  of  each  secli«>n. 
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chapter  1 

Introduction  and  General  information 

1.  introduction 

1. 1 The  ol)jcctlve  of  this  handbook  is  to  provide  the  necessary  dcUified 
(guidance,  to  lx?  used  in  conjunction  with  information  available  in  the  applicable 
instruction  books  and  other  handbooks,  for  the  proper  installation  of  devices 
for  the  protection  of  the  listed  systems  from  lightnini;  induced  transients  in 
buried  cables.  The  equipments  listed  are  all  of  the  newer  solid  state  design 
utilizing  low  voltage  control  levels  interfacing  with  circuits  which  can  be  easily 
overloaded,  resulting  in  catastrophic  failure  of  com|x>ncnts,  erroneous  status 
indications  and  loss  of  remote  control  capability. 

1.2  The  handbook  essentially  summarizes  the  recommendations  cotAained 
in  a series  of  dotaile<l  investigative  rejxjrts,  appendix  C,  previously  prepjired 
under  the  Post  IXx;toral  Program.  Kach  equipment  is  treated  in  a separate  section 
complete  with  schematics  of  the  termimil  board  installations  and  recommended 
parts  lists. 

1.3  The  protective  devices  specified  are  newly  developed  leadless 
versions  of  a family  of  transient  voltage  suppressor  diodes.  Appendix  B. 

These  are  mounted  in  an  also  newly  develo|)ed  barrier  strip  with  an  integral 
diode  holder  allowing  for  ease  of  maintenance.  These  barrier  strips,  designated 
Lightning  Protection  Modules  (LPMsj  are  to  be  available  in  two  lengths,  5 
terminal,  FAA  part  number  FA  9455A  and  10  terminal,  FA  9455B.  These 
mociules  are  descril>ed  in  detail  in  Appendix  A.  An  additional  ty|x:  for  use  with 
coaxial  lines  is  presently  under  development. 

1.4  In  each  of  the  technical  instruction  sections  the  lines  to  be  protected 
are  identified  by  station  name,  teiminal  block  and/or  plug  designator,  and  signal 
name.  In  addition  the  applicable  circuit  diagram  in  the  equipment's  instruction 
manual  is  referenced.  In  each  case  the  LPM  barrier  strip  will  replace  existing 
barrier  strips  in  the  junction  box  where  the  cables  are  terminated  at  building  or 
shelter  entry,  normally  the  demarcation  cabinet  in  permanent  structures  or  out- 
side junction  box  on  trailers  and  field  shelters. 
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1.5  S|)eclfif  juncllon  t(>rmin:il8  are  determined  by  the  original 
field  installation  and  will  vary  from  site  to  site.  Accordingly  in  each  case  the 
affected  lines  are  identified  on  the  drawings  by  either  the  component  terminal 
board  or  receptacle. 

1.6  All  resisters  specified  are  2 watt  carixjn  composition  unless 
otherwise  noted. 
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Chapter  2 


Technical  Instructions 


Section  1 

Wilcox  Mark  l/A  IIJS 

page 

2-2 

2 

Wilcox  Mark  l/C  ILS 

2-8 

3 

AIL  Type  55K  ILS 

2-19 

4 

AIL  Mark  I ILS 

2-25 

5 

AN/GRN  - 27  (V)  ILS 

2-31 

6 

Mark  III  ILS  (CAT  III* 

2-39 

7 

Runway  Visual  Range  Equipment  (KVR) 

2-57 

8 

ARTS  III  Automated  Radar  Terminal  System 

2-63 

9 

Wilcox  Mark  1/D  ILS 

2-67 

10 

Airport  Surveillance  Radar  ASR-7 

2-76 
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Section  1 

I Protection  for  Status  ami  Control  (<ines  of  the  Wilcox  Mark 

l/A  Instrument  Unnding  Systems*. 


I'nit  Affecte<l 

I'AA  TyjK;  No. 

Manual  (Tl> 

Status  Control 

FA  8014 

6750. 10 

Glide  Slope  Control 

FA  8024 

6750.  15 

Localizer  Control 

FA  8006 

6750. 15 

Marker  Beacon 

FA  8032 

6770.3 

• Report  No.  FAA-RD-75-49,  January  1975 


.i... 
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Wiloix  Mark  I/A  Insirumrnt  |.:itvlm)>  SvkU-iu 


Line  Side  Heeeplaele  Circuit  Side 

Signal  Name 


GLIDE  SIX) PE  CONTUOL  UNIT  FA  8024 
(See  TI  6750.  15,  figure  12-5,  page  12-11,  for  stihematic) 


Parts: 
R1  - R4 
R5  - R7 
PI  - P4 


56  -ru 

16  Ji. 

GZ41114X 


i 


Wilcox  Mark  (/A  Inatruinent  l^andinfi  Syatein 


Line  Side  Keceptacic  Circuit  Side 


LXDCALIZER  CON'I’ROL  UNIT  FA  8006 
(see  TI  6750,15,  figure  12-6,  page  12-13) 


Parts: 

R1  - R4  56  -A- 

R5,  R6  16 

PI  - P4  GZ41114X 

Stat¥iard  Telco  carbon  blocks  should  be  used  to  protect  telephone  line 
(Jl-U  and  Jl-Z) 
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V. 


Wilcox  Mark  I /A  Inslnimcnt  l.andint*  System 


»<■ 


* 


Line  Side 
Signal  Name 


Remote  Mon- 
itor/8tat  Cont 


Terminal 


Circuit  Side 


IT  B1 


MARKER  BEACON  STATION  FA  8032 
(See  T1  0770.3,  figure  12-9,  page  12-21,  for  schematic^ 


Parts: 

R 1 30  JV 

R2  10  ^ 

PI  GZ41114g 
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Table  1-1 


PARTS  LIST  - LightniDg  Protection  for  Wilcox 
Mark  l/A  Instrument  Landing  System 


ITEM 

No. 

DESCRIPTION 

QUANTITIES  j 

S/C 

MMKR 

1 

Resistor,  10 

■ 

■ 

1 

1 

2 

2 

Resistor,  16  .n- 

II 

a 

2 

8 

" "'1 

3 

Resistor,  30  a. 

2 



1 

1 

4 

i 

Resistor,  56  A 

8 

a 

n 

16  1 

■ 5 

Protector,  GZ  41114  Q 

2 

1 

1 

i ® 

Protector,  GZ  41114  X 

8 

4 

4 

j 

D 

1 

1 

1 

4 ! 

j 

l_l. 

LPM,  10  terminal 

1 

_ 

1 1 

Notes: 

1.  All  resistors  are  2 watt  carbon,  5%  tolerance 

2.  GZ  Series  protectors  are  leadless  type  as  supplied  by  General  Semi- 
conductor Industries  or  equivalent. 

3.  LPM  5 terminal,  Part  # FA  9455  A 
LPM  10  terminal,  Part  it  FA  9455  B 


2-7 


Section  2 


Lightning  Protection  for  Status  and  Control  lanes  of  the  Wileox  Mark 
l/C  Instrument  Landing  Systems.* 


Units  Affected 

FAA  Ty|)e  No. 

Manual  ('l  l) 

Status  Control 

FA  885f) 

0750.51 

Locallzer/Glide  Slojie 
Control 

FA  8852 

0750.52 

Monitor  Detector 

FA  8851 

6750.57 

Localizer  Monitor 

FA  8850 

6750.59 

Glide  Slope  Monitor 

FA  8807 

6750.61 

Localizer  Interphone 

FA  8840 

6750.62 

Glide  Slope  Interphone 

FA  8860 

6750.48 

Marker  Beacon 

FA  8831 

6750.58 

* Report  No.  FAA-RD-75-50,  March  1975. 
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STATUS/CONTROL  UNIT  FA  8856  (jiage  1 of  2) 

(See  TI  8750.51,  figure  12-6,  pages  12-13,  12-14  for  schematic) 


WiliMtx  Mark  1/f  liislrumenl  I.anciinK  System 


LOCALIZLH/GLIDE  SU)PE  CONTROL  CNIT  FA  «852 
(See  TI  6750.52,  figure  12-5,  pages  12-7,  12-8,  for  schematic) 


!>art8: 


R1  56  Ji. 

r>  o n 1 ^ 


MONITOR  DETECTOR  FA  8851 

(See  Tl  (>750.57,  figure  12-4,  i)age8  12-9,  12-10  for  schematic) 


Parts: 

PI 

P2 


GZ41114H 

(;Z41]14T 


♦ 


Wilcox  Mark  1/C  Instrument  Landing  System 


Line  Side  Heceptacle  Circuit  Side 

Signal  Name  .J2-J3 


LOCALIZER  MONITOR  FA  8850 
(See  TI  6750.59,  figure  12-7,  page  12-15,  for  schematic) 


Parts: 

PI,  P3  GZ41 11411 

P2,  P4  GZ41114T 
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VVilfox  Mark  l/C  Inslrunienl  Landing  Sv  sU-m 


Line  Side 


Signal  Name 


Audio  from 
width  Monitor 
Detector 

Width  AGC 


Audio  from 
Path  Monitor 
Detector 

Path  AGC 


Audio  from 
Clearance  IDet. 

Clearance  AGC 


Heccptacle 


Circuit  Side 


* 


GLIDE  SLOPE  MONITOK  FA  8807 
(See  TI  6750.61  figure  12-7,  page  12-15,  for  schematic) 

Notes:  (1)  Protection  not  required  when  mounted  in  GS  Shelter 
(2)  Capture  effect  only. 

Parts: 

PI,  P;},  P5  GZdlllin 

P2,  P4,  P6  GZ41114T 
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Wilfiix  Mark  l/C  Instrumcnl  l.an'lin^  System 


Line  Side  Terminal  Circuit  Side 

Signal  Name  TBI 


Ring-Talk 


Ident 

P2 

Ident  Out 


LOCALIZER  INTERPHONE,  LOCALIZER  STATION  FA  8840 
(See  TI  6750.62,  figure  12-4,  page  12-11,  for  schematic) 


Parts: 

Rl,  R2,  R3  56  JV 

PI,  P2,  P3  GZ41114X 
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\ViU-<ix  Mark  |/C  Instruniful  Lamlinn  S\  stem 


GLIDE  SLOPE  INTERPHONE,  GLIDE  SLOPE  STATION  FA  88ii0 
(See  TI  6750,48,  figure  12-4,  page  12-9,  for  schematic) 


Parts: 

R1  56  wO. 

PI  GZ41114X 


! 

I 


Wiicox  MHfk  l/C  Inslrununt  Liinilinu  SysU-iri 


Line  Side 
Signal  Name 


Remote 

Monitor 


Receptacle  Circuit  Side 

,11 


MARKER  BKACON  FA  8831 

(See  T1  6750.58,  figure  12-14,  page  12-29,  for  schematic) 


Parts: 

Rl,  R2 

30  -A 

R3,  R4 

10  ju 

PI,  P2 

GZ41114Q 
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1 :ibh‘  2-1 

PARTS  LIST  - Lightning  IMoU'clion  f(»r  Wilcox 
Mark  l/C  Instrument  Ijindinu  System 


quantitiks  ! 

ITKM 

No. 

DKSCRIPTIGN 

S/G 

uk: 

GS 

MMKR 

OMKR 

'Iota  1 

1 

Resistor,  10  a 

2 

2 

4 

^ 1 

Resistor,  IG  uv 

2 

2 

4 1 

3 1 Resistor,  24  jO- 

1 

1 

4 

Resistor  30  _n. 

4 

- J 

5 

Resistor,  56  jx. 

8 

4 

2 

im 

mm 

14 

Protector,  GZ  41114  H 

3 

a 

5 ' 

n 

Protector,  GZ  41114  Q 

4 

2 

2 

8 

8 

Protector,  GZ  41114  T 

3 

2 

5 1 

9 

Protector,  GZ  41 114  W 

1 

m 

1 

■■ 

Protector,  GZ  41114  X 

8 

B 

5 

20 

11 

Diode,  JAN  IN3612 

B 

1 

2 

12 

LPM,  5 terminal 

1 

1 

1 

1 

G 

13 

LPM,  10  terminal 

1 

Oi 

1 

3 

Notes: 

1.  Quantities  shown  are  for  Null  Reference  Glide  Slope  system  with  Width 
Monitor  Detector  mounted  within  shelter 

2.  All  resistors  are  2 watt  carbon,  5%  tolerance 

3.  GZ  series  protectors  are  leadless  type  as  supplied  by  General  Semi- 
conductor Industries  or  equivalent 

4.  LPM  5 terminal,  Part  No.  FA  9455  A 
LPM  10  terminal,  Part  No.  FA  9455  R 
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Sc'ction 

Lightning;  Protection  for  Status  and  Control  Linos  of  the  AIL  'ryi>o  55K 
Instrument  Landing  Systems* 


I'nits  Affected  AIL  Tyiw  No.  Manual  (TL 

Kcmote  Monitor  352167  6750.25 

Remote  Control  372115-1  6750.25 

Localizer  Station**  352103  6750.22 

Glide  Slope  Station**  352203  6750.21 

Marker  Beacon  Station  352407  6770.4 


I 

i 

i 

i 

1 

I 

I 

I 


• Report  No.  FAA-RD-75-47,  January  1975 

♦♦  Power  Distribution  Panel  - identical  in  both  transmitting  stations. 
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AIL  Tyjx*  55K  Instrument  Landing  System 

Line  Side  Terminal  Circuit  Side 

Signal  Name  TB-1 

Localizer 

Localizer 
Stop 

Localizer 

Glide  Slope 

Glide  Slope 
Start/Stop 

Glide  Slope 

REMOTE  CONTROL,  AIL  TYPE  NO-  372415-1 
(See  TI  6750.25,  figure  3-2,  page  3-G,  for  schematic) 


Parts: 

R1  - R6  100  Jk. 

PI  - PG  GZ41111M 

I 

I 
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AIL  Type  Instrunienl  Lnndin;'  System 


I 


Line  Side 
Sit;nal  Name 


TH-1 


Circuit  Side 


localizer/glide  slope  tower  DISTRIBirnON  PANEL 
(Panels  in  both  units  are  identical  - 
See  TI  0750.22,  figure  3-16,  page  3-49,  for  schematic) 

(T1  6750.25,  figure  3-3,  page  3-7,  - Tl  6750.24,  figure  3-17,  page  3-51) 


Parts; 
R1  - R3 
R4 

PI  - P4 


100^ 

200  .A. 
GZ41117A 
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s 


AIJ,  Typt*  55K  In.Htru/nenl  LanclinK  System 


Line  Side  Plug  Circuit  Side 


MAKKKR  BF:AC0N  STATION,  AIL  TYPE  NO.  352407  MONITOR  MODULE 
(See  TI  6770.4,  figure  3-7,  page  3-15,  for  schematic) 


Parts: 

R1  30  -A. 

R2  24 

PI  GZ41114Q 


I’AHTS  LIST  - l.iuhlninj'  I’rotecM ion  for  All. 
Tvpo  55K  Inslnimont  Uin<lin>f  Systc'iti 


i 

GlAN’TniKS 

IT  KM 
No. 

DFSCKIPTION 

It  KM 

U)C 

GS 

MMKK 

. 

OMKIt 

- 

lotal 

- . 

1 

Kesistor,  15  -a. 

- - j 

1 

2 

Itesisfor,  24  a. 

) 

- -1 

. ' J 

•> 

3 

Hesislor,  30  a. 

1 

1 1 

2 

4 

Kesistor,  100  jc\- 

10 

3 

[3 

IG 

5 

Resistor,  200  x\. 

1 

fl  ^ 

1 

2 

r. 

Resistor,  320  A 

3 

3 

7 

Protector,  GZ  41114  Q 

r. 

1 

1 

b 

8 

Protector,  GZ  41115  M 

10 

10 

9 

Protector,  GZ  41117  A 

1 

4 

8 

10 

Diode  JAN  IN3r,l2 

3 

3 

11 

LPM,  5 terminal 

1 

1 

1 

1 

1 

5 

LPM,  10  terminal 

2 

2 

Notes; 

1.  All  resistors  are  2 vsatl  carbon,  S')?  tolerance 

2.  (;Z  series  protectors  are  leadless  tyi)e  as  suppliecl  by  (Jeneral  Semi- 
conductor Industries  or  ecpiivalent 

3.  LPM  5 terminal.  Part  No.  I'.A  !M5S  A 
LP.M  10  terminal.  Part  No.  FA  9155  H 
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St'ction  4 


Lij;htning  Protection  for  Status  and  Control  Lines  of  the  AIL  Mark  1 
Instrument  Landing  Systems.* 


Cnits  Affected 

FAA  Type  No. 

Manual  (Tl) 

Status/Control 

FA  H«70 

6750.29 

Localizer  Control 

FA  8(i  1 1 

6750. 29 

Glide  Sloj>e  Control 

FA  8621 

6750.29 

Marker  Beacon 

FA  8603 

6750.29 

* Report  No.  FAA-RD-75-48,  January  1975 
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AIL  Mark  1 Instruincnl  Landing;  System 


Line  Side 
Signal  Name 


|{eee|)lael(‘ 
.1  1 


XMTF^  CS  LOC 


STAT  INP  (Tl) 
IDC 


STAT  INP  tT2) 
u:)C 


STAT  INP  (Tl) 
(IS 


STAT  INP  (T2) 
GS 


xivrrR  CS  GS 


STAT  INP, 
MDL  MKR 


STAT  INP, 
Ol/TER  MKR 


STAT  INP,  SP 
MKR  I 


STAT  INP,  SP 
MKR  II 


Circuit  Sid( 


ILS  state  S/CONTROL  LNl'l  PA  8670  (page  1 of  2) 

(See  Tl  6750.29  figure  12-9,  pages  12-2.7  through  12-30,  for  schematic 
also  figure  12-.7,  page  12-13,  for  pin  locations) 


AIL  Mark  I Instrument  Landing  System 


(page  2 of  2) 


Parts; 

R],  R6,  Rll,  R12 

80  ju 

R2  - R5 

60 

R7  - RIO 

30 

R13,  R18,  R23,  R24 

15  Si. 

R14  -iR17 

680  Si. 

R19  - R22 

10  SL. 

PI,  P6,  Pll,  P12 

OZ41115C 

P2  - P5 

GZ41114Y 

P7,-  PIO 

GZ41114Q 

I 

I 


Line  Side 
Sicnal  Name 


Control  Input 


DC  from  T 1 


Status  T 1 


Phone 


AIL  Mark  I Instrument  Larniinn  System 


lU’CCptacIe 


P3  Y 
R4  i 


Circuit  Side 


U)CAL1ZEU/GL1DE  SLOPE  CONTROL  UNIT  FA  8()ll/8G31 
(See  IT  0750.29,  figure  12-8,  page  12-21,  for  schematic) 


Parts: 
R1  - R4 
R5 

PI,  P4 
P2,  P3 


80  .A 
15  JU 

GZ41115C 

GZ41114Y 


AIL  Mark  1 Instrument  Landing  System 


Line  Side 
Signal  Name 


Terminal  Circuit  Side 

Block 
(1A2)TB1 


MARKER  BEACON  STATION  FA  8603 
(See  T1  6750.35,  figure  12-3,  |)iiges  12-9  and  12-10  for  schematic) 


parts: 
R1  - R4 
H5  - R8 

PI  - P4 


30  Jk. 

10  JJ. 

GZ41114Q 


T.ihlf  1-1 

PARTS  LIST  - Lightning  Protection  lor  AIL 
Mark  [ Instrument  Landing  System 


ITEM 

No. 

ANITIIKS 

DESt'RlPTION 

set 

LCt' 

CSCIJ 

MMKR 

_ ..j 

OMKR 

Total 

1 

Resistor,  10 

1 

4 

4 

12 

2 

Resistor,  15 -ft- 

4 

1 

1 

G 

3 

Resistor,  30  m. 

4 

4 

4 

12 

1 

4 

Resistor,  GO  m. 

T1 

4 

1 

5 

Resistor,  80  A 

4 

4 

4 

12 

6 

Resistor,  G80  A 

4 

4 

7 

GZ  41114  Q 

B 

B 

4 

4 

12 

8 

GZ  41114  y 

m 

H 

S 

L_l_ 

9 

B 

B 

8 

10 

LPM, 5 terminal 

1 

1 

1 

1 

1 

5 

11 

LPM,  10  terminal 

1 

i 

1 

Notes; 


1.  All  resistors  are  2 watt  carbon  >■  5%  tolerance 

2.  GY.  series  protectors  are  Icadless  type  as  suplied  by  General 
Semicomiuctor  Industries  or  equivalent 

3.  LPM  5 terminal.  Part  # I’A  9455  A 
LPM  10  terminal,  Part  # FA  9455  B 
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Section  5 


Lightning  Protection  for  Statics  and  Control  Lines  of  the  AN/tlKN  - 27  (V) 
Instrument  Landing  System* 


Units  Affected 

Part  No. 

Manual  (Tl) 

Remote  Control  Indicator 
& 

Monitor  Panel 

909486-1 

6750. 72 

909495-1 

6750. 72 

Marker  Beacon  Station 

916110-1 

6750.73 

Localizer  Station 

923798-1 

6750.68 

Glide  Slope  Station 
(single  frequency) 

909977-1 

6750.69 

Far  Field  Monitor 

917102-1 

6750.71 

* Report  No.  FAA-RD-74-131,  April  1974,  FAA-RD- 75-24,  February  1975 
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AN/(il<N  27  (\’i  lust riinicnl  L.indinn  SvsUmii 


Line  Side  lenninal  Circuit  Sidt 

Signal  Name 

^ K1  IHl 


REMOTE  CONTROL  INDICATOR  AND  MONITOIt  PANEL 
909486-1,  909495-1 

(See  TI  6750.72,  figure  12-1,  for  schematic) 
Protection  shown  also  applies  to  Tn2-'rB6 


Parts: 

R1  - R8,  RIO,  Rll  56  JL 

R9  110  .A. 

PI,  P2  {;Z41116L 

P3  - P8  GZ41116X 

P9  OZlllHiT 


AN/{Jl<N  - 27  (V)  InKlrument  Landing  System 


Line  Side  'rerminal  Circuit  Side 

SiKOul  S’ame 

THl 


MAKKEK  BEACON  STATIONS  916110-1 
(See  TI  6750.73,  figure  12-55,  for  schematic) 

Notes: 

1.  Same  for  outer,  Middle  and  Inner  Marker  Beacons. 

2.  Install  protection  on  Intercom  lines  as  shown  for  localizer  station. 


Parts: 

' HI  - R8 

56  -TV 

PI  - P4,  P7,  P8 

C.Z41116L 

H9  - R13 

39  Ji. 

P5,  P6 

GZ41114X 

■ D1 

IN  4007 
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A 


FAR  FIELD  MONHOH  917102-1 
(See  TI  6750.71,  figure  4-2,  for  drawing) 


Parts: 

R1  - U5  56  -n. 

R6,  R7  39  ^ 

PI  - P3  GZ41116L 

P I - P5  GZ41115Q 
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AN/GKN  - 27  ^V)  Instrument  Landing  System 


Line  Side 
Signal  Name 


Intercom 


Inte  rcom 
Return 


Main 


Standby 


28  V 


Abnormal 


. 28  V 


Off 


Control 


Control 
( + 12  V) 


Terminal  Circuit  Side 

112  A 10 
TBl 


GLIDE  SLOPE  STATION  (Single  frequency;  009977-1 
(See  TI  6750.69  pages  4-49,  4-50,  cable  list,) 


Parts: 

Rl,  R2  llOUi-  Rll  - R15  39  -TV 

R3  - RIO  56  JV 

PI  - P2  GZ41116T 

P3  - P8  GZ4111«L 


P9,  PIO 


GZ41114X 


Table  f)-! 

l^ARTS  LIST  - lashtning  I’rotecTion  for  AN/('iHN-27  (v) 
Inslrument  l^arxling  System 


■ 


ITEM 

No. 

DESCRIPTION 

QUANTITIES 

RCP 

IM 

MM 

FFM 

('.S 

Total 

1 

Resistor,  30  ohms 

5 

5 

5 

5 

2 

5 

2 

Resistor,  56  ohms 

60 

8 

8 

8 

14 

5 

8 

1 1 1 

3 

Resistor,  110  ohms 

6 

9 

2 

2 

2 

2 

16 

4 

Diode,  JAN  1N4007 

D 

1 

2 

1 

5 

GZ  41115  Q 

2 

2 

<j 

GZ  41114  X 

36 

2 

2 

2 

5 

2 

49 

7 

GZ  41116  L 

12 

6 

6 

6 

9 

3 

6 

48 

8 

GZ  41116  T 

6 

2 

2 

2 

2 

2 

16 

9 

LPM,  5 terminal 

L 

I 

I 

2 

10 

LPM,  10  terminal 

6 

1 

. 

1 

1 

2 

1 

12 

Notes: 

1.  All  resistors  are  2 watt,  t5%  tolerance 

2.  GZ  Series  protectors  are  Icadless  tyfie  as  supplied  by  General  Semi- 
conductor Industries  or  equivalent 

3.  LPM  5 terminal,  Part  No.  FA  9455  A 
LPM  10  terminal,  Part  No.  FA  9455  R 


2-38 


Section  G 


Lightning  Protection  Requirements  for  the  Mark  III  Instrument  Landing 
System,  (Category  III). 


Units  Affected 

Part  No. 

ILS  Set 

Localizer  Station 

916467-2 

A 

Localizer  Maintenance 
Monitor 

924973-1 

E-3 

Glide  Slope  Station 
(Capture  Effect) 

916469-1 

B 

Glide  Slope  Maintenance 
Monitor 

925004-1 

E-3 

Far  Field  Monitor  (Including 

924930-1 

C 

Maintenance  Monitor) 

924972-1 

E-3 

Marker  Beacon  Stations 

916110-2 

D 

Remote  Control  Panel 

916322-1 

E-1 

Maintenance  Monitor 

Status  Panel 

925957-1 

E-3 

The  part  members  and  ILS  Set  designations  are 

from  Texas  Instrument 

Instruction  Books  provided  by  T.  I. 

Equipment  Group, 

13500  North  Central 

Expressway,  Dallas,  Texas  75222, 

In  addition  to  the 

specific  equipment 

hand  books,  see  also  Report  No.  FAA-RD-75-73,  February  1975,  FAA  Lightning 

Protection  Study:  Lightning  Protection  requirements  for  Mark  III  Instrument 
Landing  System  (Category  III),  for  additional  details. 
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Maik  111  Inslrumenl  I^irvlin;;  SystL'iii  (Cat.  Ill) 


‘ LINE  SIDE 

SIGNAL  NAME 
CYCLE  1 

CYCLE  2 

MAIN 

STBY 

OFF 

AB  M 

I AB  PE 

COM 

(>28VRC) 

INTCM 

INTCM  COM 

CAT  III  L 

CAT  II  L 


R1 

-^WV 


PI 


R2 

-AAAr 


P2 


R3 

“AAAr 


R4 

-^WV 


n r* 
P3  ^L, 


P4 


R5 

— AAAr 


P5 


R6 

— vw 

R7 

^VW 


P6 


P7 


R8 

-AAAr 


P8 


R9 

-AAAr 


RIO 

-AAAr 


P9 


RU 

-AAAr 


PIO 


R12 

— AAAr- 


pii 


P12 


A2A  10 
TB2 


CIRCUIT  SIDE 


I ‘^23  , 


R25 

hAAAr 


, R27 

hAAAr 


10 


11 


12 


D1 


R29 

hAAAr 


R30 

hAAAr 


“ (CONTINUED) 

LOCALIZER  STATION  911)467-2  (page  1 of  2) 
(See  Ixxjalizer  Station,  I1B03-EG74,  30  June  1971 
with  change  dated  31  May  1974,  Figure  12-37, 
page  12-113,  for  schematic) 
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M;uk  III  Inslrument  landing  System  ((’at.  Ill) 


A2A  to 


LINE  SIDE  TB2  CIRCUIT  SIDE 


LOCALIZER  STATION  9164G7-2  (page  2 of  2) 


Parts: 


HI  - R8.  Rll  - R23,  R31  56  JV 

R9,  RIO  llOJt 

R24  - R30  39  -n- 

PI,  P2,  P13  - P18  GZ4in4X 

P3  - P8,  Pll,  P12,  P19  - 

P22  GZ41116L 

P9,  PIO  GZI1116T 

Dl,  D2  IN4007 


2-41 


Mark  III  Instrument  Lantling  System  ^Cat.  III) 


A2A  to 

LINE  SIDE  TB3  CIRCUIT  SIDE 


LOCALIZER  MAINTENANCE  MONITOR  924973-1  (page  1 of  2) 
(See  Maintenance  Monitor  Handbook,  30  June  1971,  Figure  12-8, 
page  12-17  for  schematic) 
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Mark  III  Instrument  Landing  System  (Cai.  Ill) 

Parts: 

lU  - K24  56^  i>l  - P24  GZ4inCL 

R25  - H28  lOxi-  D1  - D4  IN4007 

U29  - R48  39_rw 


GLIDE  SLOPE  STATION  (CAPTUKE  EFFECT)  91(5469-1 
(See  HB03-EG74,  30  June  1971,  with  changes  dated 
31  May  1974,  figure  12-37,  p,  12-113  for  schematic) 


Mark  III  Instrumeni  Landing  System  iCai.  Ill; 


Parts; 

R1  - R8, 

RIl  - 

R13 

56^v. 

R!4  - R20 

39_ru 

R9,  RIO 
PI,  P2 
P3  - P8, 

Pll. 

P12 

110^ 

GZ411MX 

GZ4U1(1L 

1*9,  PIO 

GZ41 116T 
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GLIDE  SLOPE  MAINTENANCE  MONITOR  925004-1  (page  2 of  2) 


Parts: 

R1  - R21  56 -TV-  H26  - R42  39-n- 

R22  - R25  10 

p]  - P2]  GZ41116L  1)1  - D4  1N4007 
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(CONTINUED) 


FARFIELD  MONflOR  924930-1 

FAR  FIELD  MONITOR-MAINTENANCE  MONITOR  924972-1  (page  1 of  2) 
(See  Far  Field  Monitor,  HB05-EG74,  30  June  1971 
with  changes  dated  31  May  1974,  figure  12-2,  p.  12-21 
and  Maintenance  Monitor  Handbook,  30  June  1971, 
figure  12-10,  p.  12-21  for  schematics) 
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M.'U'k  III  Inslriimonl  Landins  Systoin  ((’at.  Illi 


LINE  SIDE 
SIGNAL  NAME 

OFF 

STBY 

MAIN 

COM 

(■^28VRC) 

^PE 

MM 

CYCLE  1 

CYCLE  2 

IMRKR 

COM 

(>28VRC) 

INTCM 

INTCM  COM 


NOTE:  PROTECTION  SHOWN  HERE  FOR  INNER  MARKER.  ALSO 
APPLIES  TO  MIDDLE  AND  OUTER  MARKERS. 

MARKER  BEACON  STATION  916110-2 
(See  Marker  Beacon  Station,  HB70-EG74,  31  October  1974, 
figure  12-2,  p.  12-5,  for  schematic) 


Mark  ill  Inslrumenl  Landing  System  (Cat.  Ill) 


Pa  rt  s : 

HI  - RIO 
Kll,  K12 
PI  - Pfi 
P7,  P8 


50-^^ 

1 10^ 
czniifiL 
GZdll  14X 


R13  - IU9 
D1 

Pll,  P12 


39-/^- 

IN4007 
GZ41 1 IfiT 


Mai'k  III  InstruiiKMil  Landing;  Syslcni  (Cal.  Ill) 


LINE  SIDE  TB2  CIRCUIT  SIDE 


NOTE:  SIGNAL  LINES  NOT  SHOWN  ABOVE  REQUIRE  NO  PROTECTION 
SINCE  TRANSISTOR  SWITCH  CIRCUITS  CONNECTED  TO  THEM 
ARE  PROTECTED1NTERNALLY  BY  DESIGN. 

MAINTENANCE  MONHOR  STATUS  PANEL  925957-1 
(See  Mainieiuince  Monitor  Handbook,  30  June  1971, 
figure  12-11,  p.  12-2.3  for  schematic) 


Parts: 

Rl  - R9 

5G-rt_ 

PI  - 1>9 

GZ41114X 

DI  - D9 

IN4007 
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Table  6-1 

PARTS  LIST  - Lightning  Protection  for  Mark  111  Instrument  Landing  System 


rminal,  Part  No,  FA  9455  B 


Section  7 

Runway  Visual  Kanne  (KVH)  Equipment* 


ItVU  installations  surveyed  contained  equipment  groujjs  manufactured 
by  several  companies.  Transmissometer  groups  were  largely  from  Winslow 
Teletronics  or  Applied  Science  Industries  while  the  data  processing  groups 
were  either  Tasker  Industries  or  Solid  State  Radiations.  In  many  cases  equipments 
were  intermingled.  In  the  latter  case  especially,  circuits  used  by  both  manu- 
facturers are  either  identical  or  quite  similar  and  only  the  most  vulnerable  of 
the  two  is  treated;  protection  of  either  component  to  the  level  shown  is  considered 
adequate. 

In  the  case  of  the  Projector  Power  Supply,  vulnerability  is  dependant 
on  the  constant  voltage  device  used.  The  ERA  'Transpac",  a solid  state  unit, 
is  considered  vulnerable,  the  directly  interchangeable  "Sola"  constant  voltage 
transformer  is  not. 


* Report  No.  FAA-RD-75-181,  December  1975 


Uunwiiy  V'isual  liansi’  Systems 


Line  Side  K302  Circuit  Side 

Signal  Name 


AC  Power 

PI 

AC  Power 


TRANSMISSOMETEH  l>UOJECTOU  TOWER  SUPPLY 

Note: 

Considered  Necessary  only  if  T103  is  Solid  State  device  such  as  1 ransi)ae 
Model  RT250W.  Units  containing  SOLA  constant  voltage  transformer  not 
considered  vulnerable 

Parts: 

Rl,  R2  147-n. 

PI,  P2  GZ41117C 
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liunway  Visual  KanRc  Systems 


i 


Ijinc  Side  1 terminal  Qircuit  Side 

Signal  Name  ' Rl 


RLl  Level  3/  Light 
Setting  Switch 

RLl  Level  4/ Light 
Setting  Switch 

RLl  Level  5/  Light 
Setting  Switch 


Stepless’ Light 

Level/Transformer 

Vault 

Stepless  Light 
Le  ve  1 /T  r an  sf  o rm  e r 
Vault 


Runway  Light  Intensity  Relay  Chassis  (FA787G) 

Note: 

For  schematic,  see  instruction  Book,  Signal  Data  Converter  Asseml)ly 
for  Runway  Visual  Range  (RVR)  System,  Vol.  II,  figure  12- 1(),  pages  12-31 
and  32  (PT  6990.  1) 


Parts; 

R1  - R5  147  U\. 

PI  - P5  GZ41117C 


I 
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lUmway  Visual  HatiKc  Systems 


Line  Side  Circuit  Side 

Signal  Name  Receptacle 


SIGNAL  DATA  CONVERTER  (FA  7871) 

Note: 

1.  For  schematic,  see  Instruction  Book,  Signal  Data  Converter  Assembly 
for  Runway  Visual  Range  (RVR)  System,  Vol.  II,  figures  21-21,  page  12-41 
and  12-25,  page  12-57  (PT  (1990.  1) 


Parts: 

HI,  R2 

47  Jt 

PI,  P2 

C.Z4111(>M 

R3 

18  _rv. 

P3 

GZ41116B 

R4 

15  -n. 

P4 

GZ41115Y 
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Kunway  Visual  Kannc  Systc-ins 


t# 

r 


Line  Side 
Signal  Name 


Binary  Data/SDC 


Circuit  Sickf 


Receptacle 


RECEIVER  DECODER  FA7873 


Note: 

For  schematic,  see  Instruction  Rook,  Signal  Data  Converter  Assembly 
for  Runway  Visual  Range  (RV'R)  System,  Vol.  II,  figure  12-24,  page  12-55 
(PT  6990.  1) 


Parts: 

R1  18  ^ 

PI  CiZ41116B 


i 
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Table  7-1 

I’ARTS  LIST  - Lightning  I'rotcctioii  for 
Runway  V'isual  Range  (RVR)  Equipment 


ITEM 

No. 

DESCRIPTION 

ta^ANTITIES 

TPPS 

RLIRC 

SIX' 

RD 

Total 

1 

Resistor  15 

1 

1 

2 

Resistor  18  xe 

- 

I 

1 

2 

3 

Resistor  47  _n. 

2 

2 

^4 

Resistor  150  xv 

2 

2 

4 

! ^ 

Protector  GZ  41115  Y 

" ' 1 

1 

6 

Protector  GZ  41116  R 

1 

1 

2 

7 

Protector  GZ  41116  M 

2 

2 

« 

Protector  GZ  41117  C 

2 

5 

7 

9 

LPM,  5 Terminal 

1 

1 

1 

1 

4 

Notes  ; 

1.  All  resistors  are  2 watt  carbon,  5%  tolerance 

2.  GZ  Series  protectors  are  leadless  type  as  supplied  by  General 
Semiconductor  Industries  or  equivalent 

3.  LPM  5 terminal.  Part  it  FA  9455  A 
LPM  10  terminal.  Part  # FA  9455  B 
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Sfclion  8 


Lightning  I’rotection  Hequirements  tor  Signal  Lines  of  the  Automated 
Radar  Terminal  System  111  (ARTS  111).* 

Unit  Affected 

Demarcation  Junction  Box  - Diagrams  on  the  following  pages  of  this 
section  are  in  accordance  with  the  cable  identifications  specified  in  figure  28 
of  ARTS  111  Typical  Site  Plan,  Demarcation  Junction  Box  Wiring  Diagram  of 
the  ARTS  III  Beacon  Tracking  Level  System  Installation  Planning  (June  24,  1970). 


♦ Report  No.  FAA-RD-75-70,  April  1975. 
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t 


The  following  signals  are  earrieil  hy  a control  cable  (type  71  1730.'$) 
between  the  DAS  and  Beacon  Control  I'nit.  No  terminal  board  is  presently 
available  for  placing  protective  devices.  A type  FA9455A  LPM  should  be 
installed  at  each  termination.  The  origins  and  destination  of  the  wires  are 
given  in  Table  2-18  DEC-Beacon  Control  Unit  Cable  Wiring  Data  of  Technical 
Manual  for  AHTS  III  Data  Processing  Subsystem  DPA(PX5895-0-2) (October 
Change  2). 


DAS 


Signal 

Plug  In 

Function 

Designation 

Card 

Pin  Origin 

Desti  notion 

Protection 

Audio 

Alarm 

EMUTE-0 

BA  BA -6 

OV  Pl-F 

Pl-F 

GZ41115Q 

Failure 

E FLDM-0 

BA  BA -6 

Pl-H 

P2-H 

GZ41115Q 

The  following  coaxial  cables  are  routed  through  the  Demarcation 
Nunctlon  Box  but  not  terminated  in  the  box. 


Cable  ID  Nos. 


Function 


33.96 

35.97 

36.98 


Mixed  Video  and  Trigger 
Beacon  Video 
Beacon  Trigger 


The  following  coaxial  cables  are  routed  directly  between  DAS  and 
Fixed  Map  Unit. 

•11  Ext.  Test  Video  2 

43  Fixed  Map  Data  Level 

A coaxial  Lightning  Protection  Module  is  under  development.  When 
available,  details  will  be  provided  by  a Change  Order. 


Parts  List:  Lightning  Protection  lor  the  Automated  Radar  Terminal 
System  III  (ARTS  III) 


GZ41115V  1 

GZ41115X  3 

GZ41115Q  6 

FAM66A  (5  terminal  LPM)  2 

FA9455B  (10  terminal  LPM)  1 
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t 


Section  9 


Li(;htnin(;  Protection  for  Status  and  Control  Lines  of  the  Wilcox  Mark  l/D 
Instrument  Landing  System.  * 


Unit  Affected 

FAA  Type  No. 

Manual  (TI) 

Localizer/Glide  Slope  Control  l^nit 

FA 

9355 

6750. 

82 

Glide  Slope  Monitor 

FA 

9370 

6750. 

81 

Localizer  Monitor 

FA 

9357 

6750. 

81 

Glide  Slope  Transmitter 

FA 

9369 

6750. 

79 

Localizer  Transmitter 

FA 

9353 

6750. 

91 

Locallzer/Glide  Slope  RF  Power  Panel 

FA 

9356 

6750. 

90 

Localizer/Glide  Slope  Power  Supply 

FA 

9354 

6750. 

80 

Glide  Slope  Monitor  Combining  Network 

FA 

9372 

6750. 

78 

Glide  Slope  Antenna 

FA 

9373 

6750. 

83 

Glide  Slope  Monitor  Detector /Antenna 

FA 

9371 

6750. 

78 

Glide  Slope  Tower  Tilt  Monitor 

FA 

9378 

6750. 

78 

Localizer  Antenna  Array 

FA 

9358 

6750. 

92 

♦ Report  No.  FAA-RD-77-102 


^ mtmm  ho»  auMcowr  tium) 
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Wilcox  Mark  l/l)  Instrument  Landing  System 


Line  Side  * UiMlNAI- 


Circuit  Side 


LOCALIZER  STATION  SHELTER  (page  1 of  2) 
(see  TI  6750.90) 
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Wilcox  Mark  l/D  Instrument  I.andlnR  System 


Line  Side  TKRMINAL  Circuit  Side 

Signal  Name  ULOCK 


Zero  Ref. 
i’ulse  Out 
(cable  fault) 

Zero  Ref. 
Pulse  Out 
(gnd.  retn. ) 


Cable  fault 
Detector  U3 


Cable  fault 
Detector  1'3 
(gnd.  Retn.) 

Cable  fault 
Detector  U4 


Cable  fault 
Detector  U4 
(gnd.  retn.) 

Cable  fault 
Detector  1'5 


Cable  fault 
Detector  U5 
(gnd.  retn.)^^^ 


TBl 


LOCAUZER  STATION  SHELTER  (page  2 of  2) 


Notes: 

1.  Install  only  if  cable  to  antenna  array  is  present  and  wired  to  monitor. 

2.  All  resisters  are  2 watt,  5%. 


Parts 

R1  6ia,  (2) 

R2  33  A 

R3,  R9  - R16  10  A 

R4  - R7,R17,R18  ISA 

R8  20  A 


PI  GZ41114Z 

P2  GZ41116H 

P3,P9-P16  GZ41115Q 

P4-P7  GZ60316B 

P8  GZ41116A 
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Wilcox  Mark  I/D  Instrument  Lanclinjf  System 


Line  Side  l l.'ltMINAL  Circuit  Side 


LOCALIZ’JR  STATION  ANTENNA  ARRAY  FA  9358  (pape  1 of  2) 

(see  TI  6750.92) 
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Wilcox  Mark  I/D  Instrument  Landing  System 


Line  Side 
Signal  Name 


Zero  Ref.  Pulse 
(cable  fault) 


Zero  Ref.  Pulse 
Ground  Return 


Detected  Signal  from 
r3 


Detected  Signal 
from  U3  Ground 


Detected  Signal 
from  L’4 


Detected  Signal 
from  L'4  Ground 


Detected  Signal 
from  U5 


Detected  Signal 
from  U5  Ground 


IKRMINAL 

lUXlCK 


Circuit  Side 


LOCALIZER  STATION  ANTENNA  ARRAY  FA  9368  (page  2 of  2) 


Partfl 

HI,  R16  56  .ft 

R2,R4-R8,R18-R21  15  jt 
R3,  R9-R15,  R17, 

R22-R28  10  .ft 


PI 

P2,  P8 
P3,  P9-P15 
P4-P7 


GZ41114Z 

GZ41116Y 

GZ41115Q 

GZ60316B 
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Wilcox  Mark  l/D  Instrument  Landing  System 


Line  Side 
Signal  Name 


Antenna  Tower 
Tilt  (1) 


Antenna  Tower 
Tilt  Return 


Zero  Ref.  Pulse 
Out  (2) 


Zero  Ref.  Pulse 
Out  Ground  (3) 


Path  Detected 
Signal  In 


Path  Detected 
Signal  In  (near 
field  ground) 


TKRMINAL 


Circuit  Side 


GLIDE  SLOPE  STATION  SHELTER 
(see  TI  6750.78) 


Parts 


R1-R2 

5G  JV 

PI,  P2 

GZ41114Z 

R3 

33  ^ 

P3 

GZ4111bH 

R4,  R7 

10 

P4 

GZ41115Q 

RS,  R6,  R8 

15  Jl. 

P5,  P6 

GZ60316B 

Notes: 

1.  Cable  W9,  shown  In  Figure  11-5  as  a single  lead  shielded  audio  cable  has  been 
replaced  with  3 wire  twisted  shielded  audio  cable.  In  this  case,  the  black  lead  serves 
as  the  signal  return  to  terminal  2.  Protection  remains  the  same. 

2.  Connections  from  Terminal  3 to  Path  Integral  Detector  U1  and  Width  Integral 
Detector  U2  should  be  made  from  the  protected  side  of  R1  and  not  connected  directly 
to  the  lines  from  the  Monitor  Detector /Antenna. 

3.  Ground  Connections  to  U1  and  U2  should  be  made  between  R2  and  the  Glide  Slope 
Monitor  and  Not  directly  from  Term  4, 
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Wilcox  Mark  I/D  Instrument  Landing  System 


Line  Side  I’UK'i-.lACK  Circuit  Side 

Signal  Name  W81’1-5).1 1 

(SCO  Note) 


GUDE  SLOPE  STATION  MONITOR  DETECTOR  ANTENNA  FA  9371 

(see  TI  6750.78) 


Parts 

Rl,  R3,  R4,  R6,  R7  15.A.  PI  GZ41115Y 

R2,  R5  10  P2  GZ41115Q 

P3,  P4  GZ60316B 

Note : 

1.  The  protective  devices  shown  here  must  be  installed  In  a separate  terminal 
block  and  junction  box  added  between  cable  W8  and  the  plug-jack  connector 
W8P1-9J1  at  the  Monitor  Detector/ Antenna  Unit  9, 


I 
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Wilcox  Mark  lA>  Instrument  Liuxllng  System 


Line  Side 
Signal  Name 


Ant.  Tilt  Switch 
28  V supply 

Shield 


Ant.  Tilt  Switch 
Return 


UNIT  IT) 
PLIIG-IACK 
W9l>l-ir)Jl 


Circuit  Ride 


GLIDE  SLOPE  STATION  FA  9365  ANTENNA  TILT  SWITCH 
(See  TI 6750.78) 


Parts 

Rl,  R3 
R2 


56  A 
10  Si. 


PI 

P2 


GZ41114Z 

GZ41115Q 


Notes: 

1.  Cable  W9,  shown  in  Figure  11-5  as  a single  lead  shielded  cable  has  been  repalced 
with  a 3 wire  twisted  shielded  audio  cable,  l^e  black  lead  serves  as  the  signal  return 
attached  to  terminal  3« 

2.  The  protective  devices  shown  here  must  be  installed  in  separate  terminal  block 
and  Junction  box  added  between  cable  W9  and  the  plug-jack  connector  W9P1-15J1 

at  the  Antenna  Tilt  Switch  Unit  15. 


2-"'" 


Table  9-1 

PARTS  LIST  - Lightning  Protection  for  Wilcox  Mark  I/D 
Instrument  Laixling  System 


All  resistors  are  2 watt  carbon,  5%  tolerance. 

GZ  Series  protectors  are  leadless  type  as  supplied  by  General  Semiconductor  Industries  or  equivident. 
LPM  5 terminal,  Part  #FA  9455  A;  LPM  10  terminal,  Part  #FA  9455  B. 


Section  10 


► 


LightninR  l^otection  for  Huricd  Cable  I.an(i  I.ines  of  the  ASFl-7  Airport 
Surveillance  Radar  Type  FA -8200.  * 

All  landline  interconnections  bct'ween  transmitter  and  remote  sites^terminate 
in  cable  junction  boxes  (CJR)  unit  A-O  in  the  transmitter  building  and  A-20  at  the 
remote  site.  These  demarcation  points  are  the  specified  locations  for  installation 
of  the  protection  devices  and  circuitry  for  Terminal  Boards  1-5, 

The  follcrwing  pages  detail  the  lines  to  be  protected,  the  circuitry  specified 
and  required  parts.  Schematics  for  the  units  affected  are  contained  in  the  report 
referenced  below  and  are  identified  with  each  of  the  terminal  blocks. 

The  lines  terminating  on  terminal  boards  TB-1  through  TB-5  are  each 
protected  by  both  a gas  tube  and  a diode  connected  from  signal  to  ground.  This 
can  be  accommodated  by  using  two  I-PM  t^TJe  FA9455  strips  mounted  side  by  side 

connected  through  the  line  side  resistor.  Parts  list  quantities  reflect  this  method. 

I 

' The  diodes  shown  in  series  with  the  receiver  gain  and  RTC  lines  on  page 

will  be  located  adjacent  to  terminal  boards  7TB1  through  7TB5.  As  space  within 
the  cabinet  is  marginal,  not  permitting  installation  of  a second  set  of  terminal 
strips,  the  diodes  can  be  mounted  directly  to  the  existing  line  and  crimping  it 
to  the  opposite  lead  of  the  diode,  carefully  noting  polarity. 


♦ Report  No.  FAA-RD-75-180. 
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Airport  Surveillance  Radar,  ASR-7 


Line  Side 
Signal  Name 


lin  Pol  Control 


TB  1 


R1 

■A/VW* — I 


— R2 

Clr  Pol  Control 


Lin  Pol  Ind 


Clr  Pol  Ind 


Chan  A Select 
Control 


Chan  B Select 
Control 


5 


H3 

AAAAA— I 


B4 

■WWA  — I 


R5 

AAAA/ 1 


T6(|) 


B6 

-vwv*  1 


R7 


Chan  A Selected  WW*  I 

Ind 


T7 


s.' 


R8 


Chan  B Selected p— WW^  - | 

Ind 


Chan  A HV  Reset 


5 


R9 

AAA/V^' 


RIO 

Chan  B HV  Reset  f 1 


"TT 

TloO 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

18 

16 

17 

18 
19 


Circuit  Side 


I 


I 


Rll 

PI 

R12 


P2 

R13 

“WAA/'— 


P3 


R14 


P4 

R15 

P5 


i 


R16 

-aaaaa- 


P6 


R17 


J 

i 


P7 


R18 

AAAAA- 


P8 


R19 


P9 


R20 


PIO 


TERMINAL  BTXDCK  1 

Terminal  Blocks  1 through  5,  Cable  Junction  Boxes  A-6  (Transmitter  Site)  and 
A-20  (Remote  Site).  (See  TI6310.4A,  Figures  12-5  and  12-7  or  FAA-RD-75- 
180,  Figures  A1  through  A5. 

Parts,  Terminal  Block  1; 

(Multiply  by  2) 

B1  - HIO  lOA  , 5 watt  wirewound  PI  - PIO  Transzorb  GZ41114X 

Hll  - R20  10A,1  watt  carbon  T1  - TIO  Joslyn  2021  - 10  or 

Siemens  A1-F90 
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ChoD  B HV  On 
Ind 


3 


TERMINAL  BLOCK  2 

Parts,  Terminal  Block  2; 

(Multiply  by  2) 

R1  -R5  10  a , 5 watt  wirewound  PI  - P5  Transzorb  GZ41114X 

R6  -RIO  lOA  , 1 watt  carbon  T1  - T5  Joslyn  2021-10  or 

Siemens  A1-F90 


Airport  Surveillance  Radar,  ASR-7 


I 


Line  Side 
SiggaJ  Name 

1 

Chan  A Malhinction 
tnd  T1 

Chan  B ivialfunctlon 
Ind  j2 

Chan  A Available 
Ind  -^3 

Chan  B Available 
Ind  T4 


TB  3 


Unit  7 Enables  A16 
and  A17  T5 


Unit  7 Excludes  A16 
or  A17  T6 


I ■■\AAAA~~ 

^ R2 
— nr-A/WW- 

" R3 

- R4 
-^■-VVW*— ■ 

- R5 
1 ' VV\AA~ 

-=■  R6 
A/VAA^— 

Unit  7 Disabled  by 

^ Ri» 

-^^-AAAAA— 

•r  RIO 

Rll 

— 

T R12 
-_VVW^ 

T R13 
_-VW\A- 

^ R14 

140 

■=*  R15 

-^-A^WV 

■r  R16 
-T-^WVV 

^ R17 

■f  “WWA-" 

170 

- R18 
— T-^VVW— 

1^ 


A16  or  A17 

Unit  7 Enabled  by 
A16  or  A17 

RCVR  Cain  No.  6 
Select 

RCVR  Gain  No,  5 
Select 

RCVR  Gain  No,  4 
Select 

RCVR  Gain  No,  3 
Select 

RCVR  Gain  No.  2 
Select^ 

RCVR  Gain  No.  1 
Select 

Nor  Log  FTC  On 
Nor  Log  FTC  Off 
MTI  FTC  On 
MTI  FTC  Off 


R8 

AAA— j 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


1 

■'Pl 

’ R20 

i 

tp2 

■ . R21 

i 

^P3 

P?4 

i 

e'P4 

^5 

■r  R24 

1 

:'P6 

R25 

2 

■ R26 

1 

^P8 

r R27 

2 

CTP9 

r R28 

n 

^PIO 

r R29 

^11 
^ R30 

*2 

sVl2 

r R31 

^13 
^ R32 

/3 

|:T14’ 

“ R33 

^16 

T R34 

OT16 

R35 

^17 ' ' ' 

— _R36 

r 

^8 

Circuit  Side 


TERMINAL  BLOCK  3 

Parts,  Terminal  Block  3; 

(Multiply  by  2) 

R1  - R18  lOA  , 5 watt  wirewound  PI  - P18  7’ranszorb  GZ41114X 

R19  - R36  10  A ,1  watt  carbon  T1  - T18  Joslyn  2021-10  or  Siemens 

A1-F90 
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Airport  Surveillance  Radar,  ASR-7 


Ltae  Side 
SignjJ  Niune 


TB4 


Circuit  Side 


TERMINAL  BLOCK  4 


Parts,  Terminal  Block  4: 

(Multiply  by  2) 

R1  - R16  10  , 5 watt  wirewound  PI  - P16  Transzorb  GZ41114X 

R17  - R32  10 it  ,1  watt  carbon  T1  - T16  Joslyn  2021-10  or  Siemens 

A1  - F90 


2-80 


Airport  Surveillance  Radar,  ASn-7 


I 


Line  Side 


TBS 


Circuit  Side 


STC-1  Ind 


STC-2  tnd 


STC-3  Ind 


STC-4  Ind 


Nor  VID  Enhancer 
On  Ind 

MTI  VID  Enhancer 
On  Ind 


NOB  Weather 
Background  On 
Coot 

NOR  Weather 
Background  OU 
Cost 

MTI  Weather 
Background  On 
Cont 

MTI  Weather 
Background  Oil 
Cont 

NOR  Weather 
Background  Ind 

MTI  Weather 
Background  Ind 


TERMINAL  BLOCK  5 

Parts,  Terminal  Block  5: 

(Multiply  by  2) 

R1  - R12  10  A , 5 watt  wirewound  PI  - P12  Transzorb  GZ41114X 

P13-  R24  10  JV  , 1 watt  carbon  T1  - T12  Joslyn  2021-10  or 

Siemens  A1-F90 
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Airport  Surveillance  Radar,  ASR-7 


Line  Side 
Signal  Menie 

RCVR  Gain  No.  6 
On 

RCVR  Gain  No.  5 
On 


RCVR  Gain  No.  4 
On 

RCVR  Gain  No.  3 
On 


RCVR  Gain  No.  2 
On 

RCVR  Gain  No.  1 
On 


STC  - 1 On 
STC  - 2 On 


STC  - 3 On 
STC  - 4 On 


7TB1  7A2J1 


Circuit  Side 


CONTROL  UNIT  (Unit  7 ) 

(Transmitter  Site  Only) 

Terminal  Blocks  7TB1  through  7TB6(SeeTI6310.4A,  Figure  12-17  or  FAA-RD-75- 
180,  Figures  2-10  and  B-6). 

Parts: 

CRl  - CFIO  1N647 
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Airport  Surveillance  Radar  Model  ASR-7 


Additional  Protection  Requirements 

1.  Protection  should  also  be  provided  for  the  Azimuth  Pulse  Generator 
(APG)  Landlines.  These  are  600it  balanced  lines  and  a special  terminal  block 
is  not  available  to  accommodate  a three  electrode  gas  type  surge  arrestor,  P2 
in  the  diagram.  These  must  be  wired  directly  to  TBIO. 


Parts,  (Multiply  by  2): 

P2  TII316A  or  equivalent  R1  and  R2  5 JL  , 5-watt  wlrewound 

PI  Transzorb  GS1.5K10C  resistors. 

Protection  Requirements  for  Azimuth  Pulse  Generator  (APG) 

Landlines  of  ASR-7 


i 

I 


Airport  Surveillance  Radar  Model  ASR-7 


2.  Protection  requirements  for  the  video  and  trigger  line  drivers  are 
diagramed  below.  The  protection  may  be  mounted  on  the  Line  Driver  Video 
Relay  Panel  or  in  CJBA6  if  coaxial  feedthrough  connectors  are  available.  If 
the  latter  is  chosen,  the  protection  components  may  be  mounted  in  small  metal 
boxes  with  coaxial  connectors  on  two  ends.  This  box  with  the  connectors  may 
then  serve  as  the  connection  for  the  incoming  coaxial  cable  from  the  Relay 
Panel  and  the  outgoing  coaxial  landline. 


COAXIAL 
CABLE  TO 
REMOTE 
SITE 


I 


R1  R2 


SELECTED  NORMAL 
VIDEO  AND  TRIGGER 
OR 

SELECTED  MTl  VIDEO 


a)  PROTECTION  FOR  VIOEO  LINES. 


COAXIAL 
CABLE  TO 
REMOTE 
SITE 


I 


R1  R2 


SELECTED  BEACON 
TRIGGER 


b)  PROTECTION  FOR  BEACON  TRIGGER 


Parts: 

/ 

P2  TII  31 6A  (or  equivalent)  R2  10-^  , 1-watt  carbon  resistor 

R1  10-A,  5-watt  wirewoimd  resistor  PI  Transzorb  GS  1.5K91 

Protection  Requirements  for  Video  and  Trigger  Line 
Drivers  at  Transmitter  Site 
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Combined  Parts  List  Airport  Surveillance  Radar,  ASR-7 


Figure  AlA  Lightning  Protection  Module,  Plan  View 

The  plan  view  gives  critical  clearance  and  mounting  dimensions.  The  5 terminal  unit  is 
designated  FA  9455A.  The  10  terminal  ie  designated  FA  9455B.  Figure  AIB  is  a full 
scale  photograph  of  the  FA  9455A  showing  diode  insertion  and  resistor  mounting  for  the 
most  common  arrangements. 

Resulting  circuit; 


A-1 


TO 

LINE 


Note  the 
is  used 
such  as 


aim‘i:m)ix  h 

I.KADLKSS  rKANSIKM’  SU PPItKSOKS  - 
LLKC'rUH'A  I.  C'HAI<A(  rLUISl'ICS 

Panes  P.l  through  3 taluilatc  Uu-  eleetrieal  characteri.sties  a .rl  FAA  pari 
numbers  for  the  traisieiU  su|)pre.ssors  sixjcilied  in  this  handl)ool'..  Ihe  JEDEC 
equivalents  are  not  mechanically  interehanneable  and  are  included  lor  reference 
purposes.  Also  included  is  a listing  of  commercial  equivalent  units  also  manu- 
factured by  (jeneral  Scmiconduetoi’  Industries,  Ine.  L'se  of  the  data  sheet  is 
with  ))ernussion  of  the  copyright  owner. 
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GZ41114P  19.8-24,2  1 17.8 

GZ41116C  Same  as  GZ41114P  except  Bipolar*^* 
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Fig.  1 for  outline  drawing. 

I'art  is  similar  electrically  but  mechanically. 

* Electrical  charncteriatics  apply  in  both  directions. 
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DfSCRlPTION 

This  leaditss  TransZorb  it  flPtiqne<t  fof  diract  retro  fit  or  replacement  of  a 91%  ditchartie  tuppretwj* 
viihen  lo^er  voltages  are  needed  to  protect  voltage  sernitive  circuitry  ^or  Bipolar  applicatKjnt.  vrre 
notes  on  the  reverse  side 

The  T iar>s^orb  has  a peak  pulse  (x>vver  ratirsg  of  t^OO  watts  for  1 miMisecorsd  and  therefore  can  he 
used  in  applications  where  irnfuced  lightning  on  rural  or  remote  transmission  lines  present  a hazard  to 
the  electronic  circuitr  V IRefererKe  REA  Specification  P E 60)  The  response  tirrse  of  TrarnZorti 
clamping  action  is  effectively  instantaneous  (better  than  1 v 10  sec  ),  therefore,  they  can  protect 
Integrated  Circuits.  MOS  devices.  Hybrids  and  other  voltage  sensitive  semicorKfur  tors  ar>d  compo 
nents  TransZorbs  can  alu)  be  used  in  senes  or  parallel  to  irKrcase  the  peak  power  ratirtgs 

TransZorbs  have  proven  to  be  effective  in  Airborr^e  Avionics  ar>d  Controls.  Mobil  Communication 
Equipmsent.  Computer  Power  Supplies,  Numerically  Controlled  Machirwry,  ar>d  in  many  other  ap 
plicaiiorH  where  irnluctive  arxf  switchirtg  transients  are  present 


• 1 500  waffs  peak  power  dissipation 


• Available  in  ran9«ft  from  6.8V  to  110V. 
MAXIMUM  RATINGS 

• tSOO  Wills  ol  P»ak  Pulse  PoMtr  dittipalion  el  2S°C 

• I .........  10  eolls  to  BV  min)  Leu  thin  I ■ 10  " seconds 

• Opeiiling end  Sloii^e  Tempeiatuies  -6S  to^lTS  C 

• Fiiiwiid  sunte  latinf  700emps  1/120  second  el  7S  C 

• Steeds  Stile  power  dmipition  I 0 W 

• Repetition  rate  Iduly  cycle)  OIS 

MfCHANICAl  CHARACTIRISTICS 
» Ceramic  Caw  with  Mttai  Cids 

• Wtight  1 2S  grams  lapproiimital 

> Polarity  markad  with  polaiily  symbol 

• Body  milked  with  logo ‘C*  and  type  numbct 


EliCTRICAl  CHARACTERISTICS 
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• Clamping  Ratio  1 33  0 Full  rated  powdi 
I 1 S 9 SOS  rated  power 
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1.6KC  7.2  A 

BV  Will  b«  Nomind  BV  :$%  for  "A~ 
tulfn  >yp*>  tnd  ^10%  for  non-suKii 
lypai  •>  lh«  t*tl  currcnl  o<  lh«  n«>l 
lower  >i*r>d(rd  voltage  type 

Vr  Will  be  6S%  of  Nominal  BV  tor  "A~ 
luOia  type  and  81%  of  Nominal  BV 
for  non  luff ix  typet 

V,.  Will  be  proportionally  interpolated 
between  the  two  neighboring  stand 
ard  typet 

1^  Will  be  that  of  the  neat  lower  itartd- 
ard  type 

I,.,.  Will  be  proportionately  interpolated 
between  the  two  neighboring  itarKfard 
types 


IIPOUR  APPIICATIONS 

For  Bipolar  use  C or  CA  Suffix  for  types 
1.6KC7.6  through  types  1.SKC110. 
Electrical  characteristics  apply  in 
both  directions. 
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